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EXECUTIVE SUMMARY

Water quality samples taken from five surface water stations and one rain water station were
analyzed for the year beginning October, 1994 and ending September, 1995. Results from these
analyses and analytical methodologies are provided in this report.

All work was contracted to the Virginia Polytechnic and State University, Department of

Biological Systems Engineering. The Principal Investigator was Saied Mostaghimi, Ph.D. The
Project Engineer was Phillip McClellan.
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INTRODUCTION

In recent years preservation and protection of Chesapeake Bay has been a focus of
attention in Virginia. As a result of concern over these environmental issues, the
Commonwealth of Virginia mandated local governments to implement legislation and
regulations to control land use practices in their respective jurisdictions. These regulations are
designed to protect water quality. A number of governmental agencies and other organizations
routinely conduct water flow and water quality monitoring within the Commonwealth.
However, none of these monitoring programs focuses on describing the efficacy of emerging
land use regulations in protecting water quality.

In April 1993 CBLAD initiated a water quality monitoring program in the Polecat
Creek drainage. The primary goal of the monitoring program is to describe the efficacy of
emerging land use regulations and policies in protecting adjacent water quality during urban
development activities. Of course, the land use regulations and policies being tested are those
developed by the CBLAD and the county governments in response to the Chesapeake Bay
Preservation Act. The Polecat Creek monitoring system will provide information about the
background state of water quality and about trends in water quality responsive to local land use
regulations. This will be accomplished by measuring baseline levels of chemical, physical,
and biological parameters and statistically evaluating any changes as the drainage is developed.

The Polecat Creek watershed lies in the south central section of Caroline County,
Virginia (Figure 1). The headwaters rise in the piedmont, flow through the fall zone, and
converge with the Mattaponi River in the coastal plain. The drainage area is about 30,000
acres and is located in the headwaters of the Mattaponi River which is one of the main
tributaries to the York River. The predominant land cover in the watershed is forest, followed
by open fields and pastureland. About two thirds of the watershed is designated as primary
growth area in the Caroline County comprehensive plan. Significant urban development
activity is expected in the area over the next ten years.

The project is divided into three components: a system of water quality monitoring
networks that will provide quantitative information about chemical, physical, and biological
parameters; a database of land use activities and land cover characteristics in the watershed
with a method to monitor changes in each over the life span of the project; and a geographic
information system (GIS) which will link water quality data and land use/land cover data to a
digital geographic base map.

The system of water quality monitoring networks is comprised of two different types of
station networks, "axle" stations, and "wheel" stations. The "axle" is a network of stations
that comprise the "back bone" of the monitoring program, and it is data collected from these
stations which will be used to perform statistical trend analyses. These are fixed stations (that
means that the station location does not change) at which samples are taken using standard
operating procedures describing collection techniques at specific time intervals, using specific
collection, preservation, and analytical techniques. These methodologies will not change over
the life of the project (with the possible exception of chemical analytical methodologies).



POLECAT CREEK

FIGURE 1.




Trend ("axle") monitoring will occur in four networks of stations in the Polecat Creek
drainage (Figure 2). These will include:

1. a network of five stations equipped with automatic sampling equipment which will
monitor chemical and physical parameters (among those constituents to be monitored
will be flow, a suite of nutrients, temp, pH, DO, fecal coliform and fecal streptococci
bacteria). Data from these stations will be used to identify long-term changes or trends
in water quality. Flow data are essential in identifying long term trends in water
quality data because they allow concentration data to be converted to loading data and
allow concentration data to be normalized for season. Routine trend monitoring water
samples will be collected every 28-35 days.

2. a network of ten biomonitoring sites, including two off-stream sites. Biomonitoring
efforts will include monitoring benthic macroinvertebrate community structure (EPA's
Rapid Bioassessment Protocol III) and fish community structure (Index of Biotic
Integrity - IBI). These monitoring efforts will in the short-term describe biological
community structures and in the long-term record any changes in the community
structures. Biomonitoring is integral to any water quality monitoring program, but is
particularly important to the Polecat Creek project since this project will assess the
effectiveness of best management practices and land use regulations in the watershed.
It has long been recognized that "assessing the integrated response of biological
communities to highly variable pollutant inputs offers a particularly useful approach for
monitoring nonpoint source impacts and the effectiveness of certain BMPs (USEPA
1989)." Data analysis will be performed using the EPA recommended metrics
analysis. Samples for RBP III and fish IBI will be collected quarterly and three times

per year, respectively.

3. an off-stream network of rainfall gages and a weather station. These will record
quality, quantity and intensity of rainfall. Water quality parameters will include
nutrients, pH, and sulfate. These data are required in an effective nonpoint source
monitoring program for two reasons. Rain water is a potential source of nutrients as
well as pH and temperature changes to surface water. Secondly, quantity and intensity
of rain fall will describe how much and in what time frame water moves through the

system.

4. a network of ground water monitoring stations. CBLAD is currently planning the
implementation of a ground water monitoring component to this project.

In the network design, "wheels" are networks of stations that are actually special
studies or intensive stream surveys. Typically, a special study network is an intensive
sampling effort with a limited time frame and a specific information purpose related to a
particular water quality problem that needs further definition. The "wheels" of the Polecat
Creek project will be used to determine the potential sources or reasons for the changes in
water quality. Examples of some special study networks include: monitoring during highflow
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events; monitoring logging and/or construction activities; monitoring base flow and high flow
events near potential agricultural, commercial, or industrial nonpoint sources; and monitoring
septic system discharges through groundwater to nearby streams.

The development of a land use/land cover data base and a GIS are integral components
of the Polecat Creek Project. These will allow the linkage of land use/land cover data, water
quality data and geographic data. The GIS will also be used to develop a nonpoint source
pollution model for the watershed (using soils, digital elevation model, stream network, land
use, land cover, flood plain, USF&WS wetlands, and other available digital data sets).

PROJECT DELIVERABLE

This project proposal was written to fund chemical analysis of water quality data
collected in the trend monitoring network of the Polecat Creek project. Samples were taken
from five surface water stations (Table 1) and one rain gage. Samples were analyzed for a
suite of nutrients, temp, pH, DO, and fecal coliform bacteria (Table 2).

All data (1994 and 1995) from the five surface water stations and rain gage are in
Appendix A. Quality assurance, operating procedures, and analytical methodologies are
located in Appendix B, Appendix C, and Appendix D, respectively.



TABLE 1. MONITORING STATIONS

QPA (Station A) -

QPB (Station B) -

QPC (Station C) -

QPD (Station D) -

QPE (Station E) -

PP1

This station is located in the headwaters of Polecat Creek, 100 feet
downstream of State Route 601, approximately 2 2 miles east of its
intersection with State Route 1. This station is on the Hewlett, Virginia
USGS 7 %2 minute quadrangle. This is a first order stream.

This station is located on Stevens Mill Run downstream of the Lake
Caroline dam on the Ruther Glen, Virginia USGS 7 %2 minute
quadrangle. This is a third order stream.

This station is located on an unnamed tributary to Polecat Creek,
approximately 400 feet NNW of the Atkinson home on the Ruther Glen,
Virginia 7 2 minute quadrangle. This is a first order stream.

This station is located on Polecat Creek approximately 100 feet upstream
of State Route 654. The station is on the Ruther Glen, Virginia USGS 7
2 minute quadrangle. Polecat Creek is third order at this station.

This station is located on Polecat Creek approximately 200 feet upstream
of State Route 601. The station is on the Penola, Virginia USGS 7 %2
minute quadrangle. Polecat Creek is fourth order at this station.

This is the rain fall collection station. It is located at the Polecat Creek
Waste Water Treatment Plant,

TABLE 2. PARAMETERS MEASURED IN THE LAB

Total Suspended Solids (measures turbidity)

Ammonia
Nitrate

Total Kjeldahl Nitrogen
Filtered Total Kjeldahl Nitrogen

Total Phosphorus
Ortho-phosphorus

Filtered Total Phosphorus

pH
. Total Organic Carbon

Bacteria, fecal coliform



APPENDIX A

CHEMICAL DATA
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